"Zn-link": a metal-sharing interface that organizes the quaternary structure and catalytic site of the endoribonuclease, RNase E.
Ribonuclease E is an essential hydrolytic endonuclease in Escherichia coli, and it plays a central role in maintaining the balance and composition of the messenger RNA population. The enzyme is also required for rRNA and tRNA processing. We have shown earlier that the highly conserved catalytic domain of E. coli RNase E is a homotetramer [Callaghan, A. J. et al. (2003) Biochemistry 42, 13848-13855]. Here, we report that this quaternary organization requires zinc. Two protomers share a single zinc ion, and quantitative analysis indicates that each protein contributes two cysteine thiols toward the coordination of the metal. The candidate cysteines are part of a motif that is conserved in the RNase E protein family, and mutation of these residues causes the partial loss of zinc, the complete disruption of the tetramer into dimers, and effective catalytic inactivation. However, these mutations do not affect RNA binding. The tetramer can be artificially maintained by disulfide bond formation, which fully displaces the zinc but largely preserves the catalytic activity. Thus, catalytic activity does not require zinc directly but does require the quaternary structure, for which the metal is essential. We propose that the RNase E tetramer has two nonequivalent subunit interfaces, one of which is mediated by a single, tetrathiol-zinc complex, which we refer to as a "Zn-link" motif. One or both interfaces organize the active site, which is distinct from the primary site of RNA binding.